Reciprocal effects of epidermal growth factor on key lipogenic enzymes in primary cultures of adult rat hepatocytes. Induction of glucose-6-phosphate dehydrogenase and suppression of malic enzyme and lipogenesis.
In primary cultured hepatocytes of adult rats epidermal growth factor (EGF) caused 2- to 3-fold induction of glucose-6-phosphate dehydrogenase (EC 1.1.1.49, G6P dehydrogenase) within 2 days. The effect of EGF was additive with a similar effect of insulin. The half-maximum dose of EGF for the induction was 1 ng/ml. Induction of this enzyme by these hormones was shown by immunotitration to be due to increase of the amount of enzyme. Furthermore, this increase in the amount of enzyme was found to result from increase of syntheses of mRNA and enzyme protein. In contrast, the induction of malic enzyme (EC 1.1.1.40, L-malate:NADP+) oxidoreductase) by insulin plus triiodothyronine was strongly suppressed by the concomitant addition of EGF. Induction of G6P dehydrogenase by EGF, like that by insulin, was not suppressed by either glucagon or dibutyryl cAMP, whereas that of malic enzyme was suppressed additively by EGF and dibutyryl cAMP. EGF also suppressed stimulation of lipogenesis by insulin, measured as incorporation of [1-14C]acetate into triglycerides and phospholipids. Another difference between the inductions of G6P dehydrogenase and malic enzyme was in their dependence on cell density; G6P dehydrogenase induction by insulin and EGF was high at low cell density (3 X 10(4) cells/cm2) and less at higher cell density (13 X 10(4) cells/cm2), whereas induction of malic enzyme was high at higher cell density and less at lower cell density. These results are consistent with the dual role of G6P dehydrogenase in lipogenesis in resting cells and in synthesis of nucleic acid in growing cells. Malic enzyme plays a role only for lipogenesis in mature hepatocytes.